Proposed Method: Let 1 ( , , ) and 2 ( , , ) be two 3-D CT sub-volumes which are obtained from two CT volumes at different respiratory phases, where 1 and 2 stand for the intensities of voxles, and ( , , ) denote the coordinates along lateral, antero-posterior, and cephalo-caudal axes. The tumor motion between two respiration phases can be modeled as 2 ( , , ) = 1 ( − ∆ , − ∆ , − ∆ ) + ( , , ), where (∆ , ∆ , ∆ ) stand for displacements along three axes, and ( , , ) denotes the non-overlapping area and noises in the volumes. A phase correlation (PC) [7] , denoted by ( , , ), can be obtained from the inverse discrete Fourier transform (IDFT) of the normalized cross power spectrum of two volumes as follows:
where 1 ( , , ), 2 ( , , ) denote the discrete Fourier transforms (DFTs) of two volumes, the asterisk is the complex conjugate. According to the Fourier shift theorem, if 1 and 2 are shifted by (∆ , ∆ , ∆ ), a sharp peak can be found in ( , , ) at the coordinates (−∆ , −∆ , −∆ ). Therefore, we can estimate the displacements between two volumes, denoted by (∆ �, ∆ �, ∆), as: 
